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Drive Arrangement 

The present invention relates to drive arrangements and in particular, but 
5 not exclusively, to drive arrangements for driving shafts of electrically operated 
doors, shutters and the like. 

Many doors, such as up-and-over garage doors, roller shutter doors and 
the like are provided with motors for driving the doors to open or close. In many 
10 previous proposals, the motor is mounted on a framework or door surround but 
this may be bulky, or be difficult and time consuming to fit, particularly when fitted 
to existing door systems in place of other motor arrangements. A previous 
proposal of the present applicant is described in PCT patent application 
no. WO 02/090699. 

15 

The present invention provides a drive arrangement for a shaft, the 
arrangement having a module which is carried, in use, by the shaft and includes 
a motor, a driven wheel fixed, in use, for rotation with the shaft and drivable, in 
use, by the motor, and clutch means operable between the motor and the wheel, 

20 the clutch means including a base structure carried, in use, by the shaft, a first 
carriage structure movable relative to the base structure and carrying the motor, 
a drive wheel driven by the motor, and a belt around the drive wheel and the 
driven wheel, whereby the belt can be releasably engaged with the wheels by 
means of movement of the first carriage structure relative to the base structure, 

25 and wherein control means are provided and are operable, in use, to releasably 
apply a force between the first carriage structure and the base structure, to urge 
apart the drive wheel and the driven wheel, thereby engaging the clutch means. 

Preferably the control means is operable from a remote location. The 
30 control means may be operable by means of a control cable extending from the 
arrangement to the remote location. The control cable is preferably a Bowden 
cable extending from the assembly to the remote location and having an inner 
cable and sheath mounted to respective ones of the first carriage structure and 
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the base structure, whereby the said force may be applied by manipulation of the 
Bowden cable at the remote location. 

5 Preferably, the inner cable is mounted to the first carriage structure. 

Preferably the sheath is mounted to the base structure. Preferably, the sheath is 
fixedly mounted at the remote location, whereby the clutch means may be 
operated by manipulation of the inner cable relative to the sheath. 

10 The arrangement preferably includes a second carriage structure movable 

relative to the base structure into and out of driving engagement with the shaft. 
The second carriage structure and the shaft may carry respective toothed 
members which mesh when the second carriage structure and the shaft are in 
driving engagement. The second carriage structure preferably includes manually 

is operable drive means for manually driving the shaft when the second carriage 
structure and the shaft are in driving engagement. The manually operable drive 
means may comprise a wheel operable to turn by means of an elongate closed 
loop member, the wheel being coupled with the toothed member of the second 
carriage structure, to cause the shaft to be driven when the wheel is turned and 

20 the toothed members are meshed. 

The control cable is preferably a Bowden cable extending from the 
assembly to the remote location and having an inner cable and sheath attached 
to respective ones of the first and second carriage structures, whereby the said 

25 force may be applied by manipulation of the Bowden cable at the remote 
location. Preferably spring means are provided to urge the second carriage 
member into driving engagement with the shaft, when the Bowden cable is 
released. The sheath is preferably attached to the second carriage member. 
The inner cable is preferably attached to the first carriage member. The sheath 

30 is preferably fixedly mounted at the remote location, whereby the clutch means 
may be operated by manipulation of the inner cable relative to the sheath. 
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Embodiments of the invention will now be described in more detail, by way 
of example only, and with reference to the accompanying drawings, in which:- 

5 Fig. 1 is a front perspective view of a first embodiment of the present 

invention installed for driving a shaft; 

Fig. 2 is a rear perspective view of the arrangement of Fig. 1 ; 

10 Fig. 3 is a front elevation of the arrangement of Figs. 1 and 2; 

Fig. 4 is an end elevation of the arrangement; 

Fig. 5 is a section of the arrangement, along the line V-V of Fig. 3; 

15 

Fig. 6 is a partial front perspective view of a second embodiment of the 
present invention, installed for driving a shaft; 

Figs. 7A and 7B correspond generally with Fig. 6 on a further enlarged 
20 scale and partially cut away, showing manual drive arrangements disengaged 
and engaged, respectively; 

Fig. 8 is a front elevation of the arrangement of Figs. 6 and 7; and 

25 Fig. 9 is an end elevation of the arrangement of Figs. 6 and 7. 

Fig. 1 shows a drive arrangement 10 for a shaft 12, such as a shaft for 
driving a sectional door, roller shutter or the like. The arrangement 10 is in the 
form of a module, carried, in use, by the shaft 12 and including a motor 14, a 
30 driven wheel 16 fixed for rotation with the shaft 12 and drivable, in use, by the 
motor 14, and clutch means indicated generally at 18 and operable between the 
motor 14 and the wheel 16. The module further includes brace means 20 (Fig. 
2) in the form of a limb attachable to a member or structure (not shown) which is 
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fixed relative to the axis of the shaft 12, such as an adjacent wall, door frame, 
bearing plate for the shaft 12, or the like. This serves to brace the module 
against turning as the shaft 12 is driven. 

5 

In more detail, the module 10 has a back plate 22 attached by means of 
two upper pillars 24 and a lower pillar 26 to a front plate 28. The driven wheel 16 
is located between the plates 22, 28 and mounted to them by bearings 30 (Fig. 
5). The wheel 16 is fitted around the shaft 12. The shaft 12 and wheel 16 are 
10 both formed to mesh at 32 so that the wheel 16 is fixed for rotation with the shaft 
12. Drive to the wheel 16 is provided through a belt 34 from a drive wheel 36. 
The drive wheel 36 is driven by the motor 14 through a gearbox 38 which has an 
output shaft 40 on which the wheel 36 is mounted. 

is Consequently, operation of the motor 14 acts through the gearbox 38 to 

turn the shaft 40 and thus the wheel 36. If the belt 34 is engaged with the wheel 
36 and also with the wheel 16, this drive is passed to the wheel 16 and thus to 
the shaft 12, thereby driving the door, shutter etc. However, the engagement of 
the belt 34 with the wheels 16, 36 is releasable, as can now be described. 

20 

In addition to the back and front plates 22, 28, which are fixed in position 
relative to the rotation axis of the shaft 12, the arrangement 10 further includes a 
slider plate 42 which carries the gearbox 38. The motor 14 may be mounted 
directly on the slider plate 42, or on the gearbox 38. However, the motor 14 and 
25 gearbox 38, and thus the output shaft 40 and drive wheel 36 are all carried by the 
slider plate 42. 

The slider plate 42 has upper slots 44 to receive the upper pillars 24, and 
a lower slot 46 to receive the lower pillar 26. The fit of the pillars 24, 26 in the 
30 slots 44, 46 allows the plate 42 to slide to a limited extent, relative to the plates 
22, 28. The slider plate 42 thus forms a first carriage structure by which the 
motor 14, gearbox 38 and wheel 36 move relative to the back plate 22 and front 
plate 28. 



WO 2005/090730 PCT/GB2005/001121 

5 

In consequence, the separation of the rotation axes of the wheels 16, 36 
can be changed by sliding the plate 42 relative to the plates 22, 28. If the wheel 
36 is moved away from the wheel 16, the belt 34 will tend to tighten until the belt 
5 34 is driven by the wheel 36, and conveys the drive to the wheel 16. However, if 
the wheel 36 is moved towards the wheel 16, or is released to be free to move, 
engagement between the belt 34 and the wheels 16, 36 will be lost, and drive will 
not be conveyed as just described. The sliding motion of the plate 42 thus 
provides the arrangement 10 with a form of clutch 18 between the motor 14 and 
10 the wheel 16. 

In normal use, it is envisaged that the clutch will remain engaged, with the 
belt 24 engaging the wheels 16, 36. To this end, a Bowden cable 50 is secured 
at one end to the arrangement 10 and provided, at its other end, with an 

15 arrangement for manipulating the cable 50. At the arrangement 10, the outer 
sheath 51 A of the Bowden cable 50 is secured to a pillar 52A on the front plate 
28. The inner cable 51 B of the Bowden cable 50 is secured to a second pillar 
52B, on the slider plate 42. The Bowden cable 50 extends away from the 
arrangement 10, to a remote location at which the sheath 51 A is secured at a 

20 fixed position 53. An arrangement for manipulation of the Bowden cable 50 is 
also provided and, in this example, is an over-centre catch arrangement 53A by 
which the inner cable 51 B can be pulled relative to the sheath 51 A, or released. 
The remote end of the sheath 51 A and the over-centre catch mechanism 53A 
may be mounted at a convenient position for manual use, such as on the door 

25 frame or an adjacent wall. 

It can be understood from the previous description that the action of 
pulling on the inner cable 51 B by means of the catch mechanism 53A tends to 
shorten the free length of the inner cable 51 B between the pillars 52A, 52B, thus 
30 causing the pillars 52A, 52B to be pulled together and causing the plate 42 to 
slide relative to the plates 22, 28. In the orientation shown in the drawings, the 
plate 42 will be pulled down. This movement moves the wheel 36 away from the 
wheel 16, causing the belt 34 to tighten around the wheels 16, 36, so that the 
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clutch 18 is engaged and the motor 14 is able to drive the shaft 12. It is 
envisaged that the inner cable 51 B would be continuously held in tension in this 
manner, during normal use, by locking the catch mechanism 53A. Thus the belt 
5 34 and wheels 16, 36 are normally engaged. Rotation of the shaft 12 (including 
the direction of rotation) can therefore be controlled by appropriate control of the 
motor 1 4. However, in the event that motor control is to be overridden (such as 
in the case of an emergency, fault in the motor or drive, or obstruction of the door 
being driven), tension on the inner cable 51 B would be released, by releasing the 
10 catch mechanism 53A. This releases the force between the pillars 52A, 52B and 
thus allows the plate 42 to move up, releasing the engagement between the belt 
34 and the wheels 16, 36, and disengaging the clutch 18. The shaft 12 is then 
free to turn. 

15 It is envisaged that the belt 34 may be a strongly resilient material such as 

a synthetic plastic or rubber material, preferably having one or more V-shaped 
ribs along its length, and fitting into corresponding V-shaped circumferential 
groove or grooves in the wheels 16, 36, as can be seen in Fig. 5. Alternatively, a 
toothed belt could be used. A chain could be used with toothed wheels, but it is 

20 envisaged that more elaborate arrangements would then be required to ensure 
that the drive can be fully disengaged by the operation of the clutch. Further 
alternative arrangements could be envisaged. 

A fixing screw or other arrangement is preferably provided to prevent 
25 movement of the arrangement 1 0 axially along the shaft 1 2. 

It will be understood from the above description and the accompanying 
drawings that when the motor 1 4 is in use, the arrangement 1 0 will seek to apply 
torque to the shaft 1 2 in order to move the door, shutter arrangement etc. The 
30 reaction to this torque will tend to turn the arrangement 1 0 about the axis of the 
shaft 12. This torque is borne by the limb 20. The limb 20 is a rigid arm fixed at 
one end to the back plate 22, and extends away to a distal end 58 at which the 
limb 20 carries a plate 60 (see particularly Fig. 2). The plate 60 has bolt 



WO 2005/090730 



PCT/GB2005/001121 



7 

apertures 62 by which the plate 60 can be secured to a convenient member fixed 
relative to the axis of the shaft 12 such as an adjacent wall, door frame, shaft 
bearing plate or the like, as noted above. The arrangement is then braced 
against turning as the shaft 12 is driven. The limb 20 is preferably adjustable in 
length, to assist in readily fixing in this manner, and may be attached to the plate 
22 in a manner which readily allows for changes in the angle at which the limb 20 
extends away from the back plate 22. 

The arrangement described above can readily be installed for driving an 
existing shaft 12, in the following manner. First, the module, which is self- 
contained, is offered to the end of the shaft 12 to fit the wheel 16 over the shaft 
end, and may be secured against further axial movement, as described above. 
The weight of the module is then supported by the shaft 12. The limb 20 is then 
secured to an appropriate member, such as a part of the door surround, or a 
convenient nearby wall. An appropriate arrangement is made at the remote end 
of the cable 50, to allow the clutch 18 to be controlled. The arrangement 10 is 
then in condition for use, as described above. 

It will therefore be understood that installation is relatively simple in 
comparison with many prior proposals, and in particular, can be achieved by 
requiring only a single member (the plate 60) to be bolted to a fixed structure, 
and the arrangements for the remote end of the cable 50. 

The remaining figures show an alternative embodiment which has many 
features in common with the embodiment described above. For those features 
which correspond, the same reference numeral is again used, with a suffix A. In 
view of the close similarity of many of the features, it is appropriate to direct 
further description primarily at those features which differ, the above description 
being applicable again in relation to those features which correspond. 

The arrangement 10A is again for fitting to a shaft 12A and includes a 
driven wheel 16A on the shaft 12A, a drive wheel 36A on a slider plate 42A, and 
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an arrangement, similar to that described above, for allowing the slider plate 42A 
to slide relative to a back plate 22A and a front plate 28A, both of which are fixed 
in position relative to the rotation axis of the shaft 12A. The alternative 
embodiment will also be provided with a limb similar to the limb 20 of the first 
embodiment, or another brace arrangement to brace the module 10A against 
turning as the shaft 12A is driven. The brace arrangements are not shown in 
Figs. 6 to 9, in the interests of clarity. 

Additional features are provided in the form of a second carriage structure 
indicated generally at 70. The second carriage assembly 70 includes a second 
carriage 72, slidably mounted on the front plate 28A to be movable relative to the 
front plate 28A in a direction toward and away from the shaft 12A, and generally 
parallel with the line connecting the centres of the wheels 16A, 36A. A 
compression spring 74 (see particularly Figs. 7A and 7B) acts between the 
second carriage 72 and a block 76 fixed to the front plate 28A. The action of the 
spring 74 urges the second carriage 72 toward the shaft 1 2A. 

The second carriage 72 also carries a fixed shaft 78 around which a 
toothed wheel 80 and a chain wheel 82 are free to rotate. The toothed wheel 80 
and the chain wheel 82 are coupled to turn as one about the shaft 78. The chain 
wheel 82 carries an elongate, closed loop member, such as an endless chain 84. 
The chain 84 is illustrated in Fig. 9 but omitted from Figs. 6, 7 and 8 for reasons 
of clarity. The chain 84 preferably extends away from the assembly 1 0A to a 
position at which it can readily be manually used to turn the chain wheel 82 about 
the shaft 78, thereby turning the toothed wheel 80. 

In addition to the wheel 16A, the shaft 12A is fitted with a toothed wheel 
86. The second carriage 72 can move to a position in which the wheels 80, 86 
mesh, so that the shaft 12A can be turned by means of the chain 84, coupled 
through the shaft 78 and the wheels 80, 86. This allows for manual operation of 
the shaft 12A when the clutch 18A is disengaged or, for example, in the event 
that a power cut or other failure prevents use of the motor 14A. However, in 
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normal use, the wheels 80, 86 will not be meshed, and the clutch 18A will be 
engaged. This is achieved by control of the slider plate 42A and the second 
carriage 72, as can now be described. 

This control is again achieved by means of a Bowden cable 50A. This has 
a sheath 51 AA secured to a pillar 52AA mounted on the second carriage 72, and 
an inner cable 51 BA secured to a pillar 52BA carried by the slider plate 42A. The 
Bowden cable 50A extends away from the arrangement 10, as described in 
relation to the first embodiment, to a remote location at which the sheath 51 AA is 
fixed, and an over-centre catch mechanism 53AA is provided to allow the inner 
cable 51 BA to be pulled down or released. 

When the inner cable 51 BA is pulled down, the free length of the inner 
cable 51 BA between the pillars 52AA and 52BA shortens, which creates a force 
to pull the pillars 52AA, 52BA toward each other. This movement is countered by 
the action of the compression spring 74, and by tension increasing in the belt 
34A as the clutch 18A engages, so that both the plate 42A and the second 
carriage 78 will tend to move. Appropriate choice of strength for the spring 78 
allows the catch mechanism 53AA to cause the pillars 52AA, 52BA to be pulled 
together sufficiently forcefully to move the second carriage 72 away from the 
shaft 12A, thereby disengaging the wheels 80, 86, and to slide the plate 28A to 
move the wheel 36A away from the wheel 1 6A, thereby engaging the clutch 1 8A. 
The arrangement is then in the condition shown in Fig. 7A. The catch 
mechanism 53A is then normally locked in this condition, with the chain 84 and 
chain wheel 82 disengaged from the shaft 12A, and with the motor 14A able to 
drive the shaft 12A, through the clutch 18A, which is engaged. The two functions 
of engaging the clutch 18A and unmeshing the wheels 80, 86 are thus both the 
result of the single operation of pulling the inner cable 51 BA. The two functions 
are thus coordinated so that the clutch 18A is engaged as soon as the wheels 
80,86 are unmeshed. 

In the event that manual operation of the shaft 12A is required, the catch 
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mechanism 53AA is released, to release the tension on the inner cable 51 BA. 
This allows the pillars 52AA, 52BA to move apart under the influence of the 
spring 74 and any tension in the belt 34A. The second carriage 72 moves toward 
the shaft 1 2A by the action of the spring 74, and the wheels 1 6A, 36A are free to 
move together, releasing tension in the belt 34A. Accordingly, the clutch 18A 
disengages and the wheels 80, 86 mesh together, thus disconnecting the motor 
14A from the shaft 12A, and engaging the chain 84 and chain wheel 82 with the 
shaft 12A, allowing the shaft 12A to be turned manually. The arrangement is 
then in the condition shown in Fig. 7B. The two functions of disengaging the 
clutch 18A and meshing the wheels 80, 86 are thus both the result of the single 
operation of releasing the tension on the inner cable 51 BA. The two functions 
are thus coordinated so that manual operation is available as soon as the clutch 
is disengaged. 

In alternative arrangements, separate control mechanisms could be 
provided for the two functions of controlling the clutch and controlling the wheels 
80, 86. 

It can be understood from the above description that in both examples, the 
clutch 18, 18A is controlled by the application of force between the pillars. In 
both examples, the force is ultimately borne by the slider plate and the front 
plate, being applied directly to the front plate in the first embodiment, and 
indirectly through the spring 74 in the second embodiment. Thus, control of the 
arrangement is achieved by forces borne within the arrangement itself. In 
particular, although a downward force is applied to the inner cable of the Bowden 
cable, at its remote end, this does not result in additional lateral force being 
applied to the shaft 12. This contrasts with the arrangement in the applicant's 
previous proposal, mentioned above, in which the force used to control the 
arrangement results in a reaction force applied laterally to the shaft 12. It will 
thus further be readily understood from this description that other arrangements 
could be used for creating force between the pillars, such as an actuator 
controlled from a remote location. However, the use of a purely mechanical 
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arrangement is considered particularly advantageous in providing a reliable 
manual alternative to the operation of the motor, in case of a power failure or 
other malfunction. 

5 

It will be apparent from the above description that many variations and 
modifications can be made to the apparatus described above, without departing 
from the scope of the present invention. In particular, many different materials 
and many different shapes, sizes and relative shapes and sizes can be used for 
10 the various components. 

Whilst endeavouring in the foregoing specification to draw attention to 
those features of the invention believed to be of particular importance it should 
be understood that the Applicant claims protection in respect of any patentable 
is feature or combination of features hereinbefore referred to and/or shown in the 
drawings whether or not particular emphasis has been placed thereon. 



